Effects of phorbol ester on tyrosine hydroxylase phosphorylation and activation in cultured bovine adrenal chromaffin cells.
The phorbol ester 12-O-tetradecanoylphorbol 13-acetate (TPA) caused phosphorylation of phosphoproteins of 56-kDa which co-migrated with and had identical pI values to subunits of tyrosine hydroxylase. The phosphorylation was closely correlated with an increase of [3H]3,4-dihydroxyphenylalanine (DOPA) production which is a reflection of increased tyrosine hydroxylase activity. Only those phorbol esters which activate protein kinase C induced phosphorylation of the 56-kDa proteins and increased [3H]DOPA production. Neither TPA-induced phosphorylation of the 56-kDa proteins nor TPA-induced enhancement of [3H] DOPA production required extracellular Ca2+. TPA caused increases in phosphorylation of the 56-kDa proteins and increases in [3H]DOPA production over similar concentration ranges (10-1000 nM). TPA did not increase cellular cAMP. The data suggest that phorbol ester-induced phosphorylation of intracellular tyrosine hydroxylase, possibly by protein kinase C, results in increased tyrosine hydroxylase activity.